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REMOTE SENSING AS AN ENVIRONMENTAL TOOL

Arthur R. Marshall
Director, Division of Applied Ecology
Center for Urban & Regional Studies
University of Miami
Coral Gables, FL
ABSTRACT

From even limited exposure to the tech
niques of remote sensing, the value of the
application of this tool to the preserva
tion and restoration of environmental
quality is obvious. In a report to the
Cabinet of Florida a panel of scientists
used photographs furnished by Kennedy
Space Center to demonstrate some of the
effects of the incursion of Canal-38
into the Kissimmee River basin and to
depict an infestation of the aquatic
weed (hydrilla) in an area of Lake
Okeechobee : (1) color shot taken from
a Gemini 12 Satellite; (2) infrared
imagery; (3) low-altitude infrared color.

report of our findings,
did and we did.

We agreed; he

On December 12, 1972, five private indi
viduals made our ecologic presentation
to the Florida Cabinet. We enjoyed more
than two hours of their interest and ob
vious attention Since few who appeal be
fore the Cabinet have more than minutes
to state their case to that very busy
executive body, our opportunity was
unique.
Our principal analysts and speakers in
cluded two ecologists, a biochemist, a
microbiologist and a hydrologist. About
twenty professional environmentalists of
Florida aided us in the preparation of
our report. Mr. J. P. Claybourne of the
Kennedy Space Center provided us with
useful expository remote sensing mater
ials.

The synoptic overview provided by high
altitude monitoring will afford basic
information so necessary in the appli
cation of the vital interdisciplinary ap
proach to ecosystem management.

Our analysis was based entirely on the
knowledge currently available to our par
ticipants. No "further research" was
done or would be done in the three months
of its preparations. Except for some
infra-red color shots of a portion of
Lake Okeechobee, all of the remote sens
ing we used were obtained in various
earlier NASA projects having no expecta
tion of our particular use of them. That
certainly is not the most effective way
to make full use of remote sensing capa
bilities in resource management efforts;
rather such efforts should be carefully
planned and executed over time between
the ecologists and the sensor technolo
gists. Despite those limitations the re
mote sensing material were very helpful.

INTRODUCTION

I should tell you at the outset that I am
a novice in application of remote sensing
technology to earth resource problems. My
credentials for speaking to the Congress
are that I am an old hand on the resource
problems of Florida. I have spent twenty
years, give or take a few, studying and
trying to resolve ecologic problems in
Florida - both of its wilderness and urban
areas.
Very recently I and several of my collea
gues in ecology enjoyed an opportunity - a
first for me - to utilize some products of
remote sensing technology in a very com
plex and worsening resource problem of
central Florida. That problem centers on
the drainage basin of the Kissimmee River
and giant Lake Okeechobee to which it is
tributary.

PROBLEM

In its natural state, the Kissimmee River
rose in a chain of headwater lakes south
of present Orlando. The overflows of
system coalesced in the summer rainy sea
son into Lake Kissimmee. They then flow
ed southward down a much meandering low
er Kissimmee River to Lake Okeechobee. As
I am sure you know, Lake Okeechobee is
the heart of the water resources of south

About seven months ago, Senator Mallory
Horne, President of the Florida Senate,
asked several of us to make a study and
assessment of certain pressing problems
in the Kissimmee-Okeechobee Basin. He
said that if we would do that, he would
ask the Cabinet of Florida, the chief
executive body of this State, to hear the
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Florida.

clan - scientists who study the energetics
of ecosystems. Dr. Lugo's purpose in dis
playing that image was to impress his lis
teners with the hard fact that our living
world, our life-support system, is finite.
Often I think that the most valuable pro
duct to man of the entire space program is
that view, that concept, that utter real
ization. Finiteness of the earth's lifesupport system, of its subsystems, and of
our resources, is a matter just recently
being comprehended. I think the Gemini
representation and others like it of the
whole earth may have been the most mean
ingful instruments in generating that
recognition.

A number of significant changes in the
drainage system have been installed over
many years. Canals have been dug connect
ing many of its headwater lakes to expe
dite flood run-off. Lake Okeechobee has
been encircled with peripheral impounding
dikes. In the 1960 's the lower Kissimmee
River was transformed from a stream whose
bed meandered widely for a hundred miles
through a wetlands marsh to a 55-mile long
boxcut canal which now accelerates all its
flow into Lake Okeechobee.
Generally concurrent with these altera
tions of the basin, agricultural, commer
cial and urban developments have prolif
erated. In the last ten years those pro
liferations have been extensive. The
rate of such development, concurrent with
the establishment of Disney World, is
overwhelming highways, city fathers, and
sewage plants. Most importantly, the in
put of wastes to the basin - human, tech
nological and agricultural - has increased
enormously.

It is a technical rendition of the poet
Robert Burns 1 words, "to see ourselves as
others see us,"whoever 'others 1 may be. A
replacement of our sublime arrogance with
hard but dependable realities.
Our next remote sensing views were of the
Kissimmee Valley. One was a Gemini shot
taken in 1966; the other was an ERTS shot
taken in 1972. A stranger to the area in
volved would likely derive only one
thought on seeing these views - that man
surely cut a wide swath on the Kissimmee
landscape. Anyone reasonably familiar
with the area and its growing and perhaps
insurmountable problems - except those who
have personal economic interests or those
who promoted digging of the ditch and can
not therefore admit to error - would
likely wonder what the hell we did that
for. He might faintly recall that the
ditch was dug to reduce the depth of sev
ere flooding in the towns of Kissimmee and
St. Cloud by a few inches or a foot - a
premise which is doubted by some hydrologists. He might also wonder what is the
cost to the quality of south Florida's
major water supply and, wasn't there a
better way?

Thus we now have a great waste generator,
inadequate means to treat sewage wastes,
no means in sight to treat urban runoff
wastes, inadequate means to treat agri
cultural wastes, and a man-made hydrologic system which insures that a signifi
cant fraction of those wastes are flushed,
and that is the proper word, to Lake Okee
chobee .
Obviously this is a complex problem. It
is also one to which little attention was
paid until very recent and modest research
investments indicated that Lake Okeecho
bee - south Florida's prime water re
source - now is becoming over enriched.
Other results of the channelization of the
lower Kissimmee River and the impoundment
of Lake Okeechobee are that thousands of
acres of valuable marshlands have been de
stroyed, the aesthetic values of the low
er river have been virtually eliminated,
and fish and wildlife resources have taken
an abysmal plunge. In fact, the major
public concern with channelization of the
river has been with those losses; only
recently has the degradation of Lake Okee
chobee come into prominence.

Our final remote sensing view was an
infra-red color imagery of Eagle Bay a small indentation on the north shore of
Lake Okeechobee. It showed only one
thing - that an imported plant
Hydrilla was blooming in the richness of
the waters at the edge of the lake. That
shot summed up the whole matter. When
marshes are gutted and drained with a ca
nal, when wetlands are drained and made
available for intensive human occupation
and the wastes that process generates,
any water body receiving the accelerated
nutrient-laden flush will blossom with
troublesome aquatic plant life. This
slide was the only one purposely made for
our presentation. In the next few months,
the responses of the people of Florida,
their Governor, Cabinet and Legislature
will define the meaning of our presenta
tion and, related to that, the contribu-

APPLICATION

In our presentation to the Cabinet, we
used four remote sensing slides. The
first of these was a Gemini view of the
earth. Significantly, that slide was
presented by Dr. Ariel Lugo, ecologist,
University of Florida, who is a member or
an internationally renowned and rare
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